Abstract. Differential equations of the form rp (z) 
Introduction and review of Stothers' work
The purpose of this paper is to point out a connection between certain differential equations which have arisen in attempts to establish the two-variable Jacobian Conjecture and the work of W. W. Stothers on the polynomial abc-conjecture.
In this first section, we review Stothers' work. In the next section, we prove our main result, Theorem 4. It follows from Stothers' theorems and says that, modulo a natural equivalence relation, certain differential equations have only finitely many solutions which are polynomials of given fixed degrees. The final section of the paper explains how polynomial solutions of such differential equations have arisen in attempts to prove the two-variable Jacobian Conjecture.
For a polynomial f (z) ∈ C[z] in one variable, let d(f ) be the degree of f and let c(f ) be the number of distinct roots of f . Then d(f ) ≥ c(f ), with equality if and only if f has no multiple roots. The polynomial abc-theorem is the following.
There have been many generalizations of this theorem, and there is a related abc-conjecture in number theory which would have many consequences (see [2] ). Stothers investigated when the inequality in Theorem 1 becomes an equality, which led him to make the following definitions. 
In other words, (p 1 , q 1 ) is obtained from (p, q) by applying an automorphism of C[z] and then multiplying by the right constants to obtain monic polynomials. If (p, q) is special (resp., extra-special) of degree n, so is an ∞-equivalent pair (p 1 , q 1 ).
His main theorem is that there is a one-to-one correspondence between certain subgroups of index n in a free group of rank 2 and ∞-equivalence classes of special pairs of degree n. The fact that a free group of finite rank has only finitely many subgroups of index n then yields the following theorem. 
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THEOREMS OF W. W. STOTHERS AND JACOBIAN CONJECTURE
The equation rpq − sp q = γp implies that every root of p is a root of q and that q has no multiple roots. Hence we can write
where the notation is chosen so that sa 1 , . . . , sa k ≥ r and sb 1 , . . . , sb < r. By hypothesis, p and q have positive degrees, but the notation is not meant to imply that all of k, , m are nonzero. Dividing rpq − sp q = γp by pq gives
which implies that r = sa i for all i, since otherwise α i would be a pole of the right hand side of (2), but not of the left hand side. The monic greatest common divisor of p(z)
A pair of monic polynomials of degrees r, s is defined by r + s parameters (their coefficients), the differential equations of Theorem 4 impose r + s − 2 conditions on these parameters, and an ∞-equivalence class of solutions is two-dimensional as an affine variety. Hence general principles suggest that the set of ∞-equivalence classes ought to be a zero-dimensional variety -i.e. finite -for given r and s. Of course this is not a proof.
Connection with the two-variable Jacobian Conjecture
The Jacobian matrix of polynomials
∂f /∂x ∂f /∂y ∂g/∂x ∂g/∂y .
, the chain rule implies that J(f, g) is an invertible matrix. The Jacobian Conjecture in two variables is that the converse is true.
There is also an n-variable Jacobian Conjecture. There is strong evidence for the two-variable Jacobian Conjecture, but not for the n-variable conjecture. The one-variable Jacobian Conjecture is true and trivial.
The differential equations of Theorems 3 and 4 stem from the works of S. S. Abhyankar and T.-T. Moh on the two-variable Jacobian Conjecture, especially [1, 3] . The way they appear is the following. After lengthy maneuvers which include changing variables and introducing fractional and negative fractional powers of x, one is led to equations which include γx ra+sa−1 = det(J(x ra p(y), x sa q(y))) = det rax ra−1 p(y) x ra p (y) sax sa−1 q(y) x ra q (y) ,
where a is a rational number, γ ∈ C * , and p(y), q(y) are polynomials in y of positive degrees r and s. Expanding the determinant and simplifying gives a differential equation rp(y)q (y) − sp (y)q(y) = γ/a of the kind we studied.
